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Tethered balloon operation for wintering aerosol measurements
in the lower troposphere at Syowa Station, Antarctica
Keiichiro Hara+, Kazuo Osada, and Takashi Yamanouchi-
 ,**0! 1" -+#$%; ,**0! +*" ,1#$&'
Abstract: The .0th Japanese Antarctic Research Expedition (JARE-.0) carried
out twenty seven tethered-balloon-borne aerosol measurements at Syowa Station for
better understanding of aerosol chemical and physical properties in the lower tropo-
sphere from 0th January ,**/ until ++ December ,**/. This report summarizes the
plan, preparation, ﬁeld activities and some troubles/problems in the tethered-balloon
observations.
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Table +. List of instruments and other equipment used in tethered-balloon operation.
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Fig. +. Frequency (in days of occurrence) of each mean wind speed at Syowa Station in every
month during +33.,**. (from “Antarctic meteorological data obtained through the
Japanese Antarctic Research Expedition”). Error bars indicate standard deviations.
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Table ,. List of spare instruments and equipment used in tethered balloon operation.
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Fig. ,. Warming of the electric winch during operation (photo by Y. Hasegawa, JARE-.0).
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height.
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Fig. /. Line maker attached to winch line
(photo by T. Sato, JARE-.0).
 0 C9D9	¶i
Fig. 0. Position of line marker in the winch
line.
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Fig. 1. Suspended aerosol instruments and tether-sonde (photo by K. Osada, JARE-./).
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Fig. 2. Balloon in the hanger (photo by Y. Hasegawa, JARE-.0).
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Fig. 3. Transport procedure of tethered balloon from the hanger
to C heliport (photo by Y. Hasegawa, JARE-.0).
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Fig. +*. Balloon trajectory in the observation of +. March, ,**/.
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Fig. ++. Typical example of erroneous data received from the tether-sonde.
£ .0¤RN¥
FfgJ`RN[¦ 31
	
 		
 !""#$%#	& CPC--**1'	()!*+
,)"-.&
/+0 
1
/,0 
2
/-0 3456
7 ./-89:;<=><? CPC@!A$ B / kmCDEF
!G%,)
H! 	& 7 ./-8@H! 	:;<"1
IJKL$ >M! "NBO1DD& POQ
'	RB=>B" -***mS,)TU) O1V /
10 6
"% 6WX&
YZ	[\Z]2 CPC--**1! )" U O2"
2^#! )%& 
2_`a	
 bc !"d /e,*fC0 ! CPC--**1ghN#	& ghi" 
2 "YZ"j CPC--**1Hk	& POQ=> CPC--**1@a
ilm#a +ilSEHk	
 % nZopqr$
%H!
 	& st=>" 2 YZ!Hk! 	 pqr$u
v"
26wx"% )yz&
CPC--**1"45Hk) =>@!  ,-{Z|}]
~a'	
(
	 45Hk)pqr$
D6W%H! & 2
R45r$&u!PN#	,)G#	
 '( )
X#	&  G CPC--**12!*$* stP! iH
)!_`g	
 pqr$
D6W%,)"%#	& )
6pqr$+%+ ,
 -OQEF
lOQl / jGRBB0 .!
,)
H& ,%
 uv
aB"=>/)%"j
&  uv"OQEF. ,***m 0$.!A$ )S
G¡!% & ¢i1" pqr$uv""#$!" % &
£^=>" ,***mCpqr$
D,)"2¤ 		 R¥3"P
OQ4¦§5=>6" ,*** m D6%%+%#	&
¨YL\©YL -***mCª«! RBB
 ,***m¬+j)G#	

­%pqr$
_® RB=>B ,/** m7DE*+	"j
& £ POQ¯°8±@	²³Z´]=> CPC--**1@
at" £^uv !)µ¶·9a:
¸W&
 ¹º;<=>» ¼32
 - 	

Table -. List of tethered balloon operations at Syowa Station during JARE-.0.
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